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Agenda

• LM-79: What it is and what it is not
• LM-80: What it is and what it is not
• LM79 & LM80 Report Examples
• Next Steps



LM-79 Overview

• LM-79 is a IES testing procedure for the Electrical and 
Photometric Measurements of Solid State Lighting

• As a member of the IES Board of Directors, I was part of the 
overall approval process



LM-79 Scope
• LM-79 establishes testing 

methodology;
– 25C Ambient 
– Power Supply
– Stabilization
– Orientation
– Electrical Instruments
– Testing Equipment



LM-79

• LM-79 defines what information is 
required;

– Total Light Output
– Voltage, Current, Power

• Calculates Efficacy

– Lumen Distribution
– CCT, CRI
– Spectral Distribution
– Testing lab and equipment 

used



LM-79

• LM-79 requires that solid state lighting products be tested to 
“Absolute Photometry”

• Conventional HID/Fluorescent uses “Relative Photometry”
– Lamp & Luminaire are tested independent of each other
– Design programs AGI/Visual allows you to “Prorate”  luminaire output 

based on the lamp rating
– LED products cannot be done this way
– If manufacturers state you can “Prorate” their LED products, they are 

NOT following LM-79



LM-79

• Absolute Photometry
– Lumen output of LED based luminaires are dependent on the Chip, 

Thermal Management, Drive Current, Optical System
– LED based luminaires and lamps must be tested as a complete 

unit/system

• Only DOE recognized Caliper testing laboratories results 
should be utilized



LM-79

• Absolute Photometry – How To Identify



LM-79 DOE Recognized Labs



LM-79 Recap
• LED luminaire and lamp photometry is different than 

conventional technologies
• Provides the tools to perform this testing
• Absolute photometric reports and IES files should be available 

for each luminaire
• Use of prorating luminaire photometrics is not an accepted 

procedure.  This results in increased testing costs.
• Manufacturers are required to provide independent testing 

lab reports
– Testing lab should be Caliper approved

• Efficacy ratings should be verified by independent reports
• Be cautious of claims that cannot be supported with data



LM-79 Sample Reports

LM-79 Establishes What To Publish,
Not How To Publish, 

Each Lab Produces Their Own Format



LM-79 Sample Reports



LM-80 Overview

• LM-80 is a IES testing procedure for Measuring Lumen 
Maintenance of LED Light Sources

• As a member of the IES Board of Directors, I was part of the 
overall approval process



LM-80 Definition

• LM- 80 covers the measurement 
of lumen maintenance of LED 
packages, arrays and modules



LM-80

• LM- 80 does NOT cover LED 
luminaires or lamps



LM-80 – Lumen Maintenance

• LED luminaires and lamps do not “fail” like conventional sources
• Conventional lamps burn out

– Conventional lamp life is rated when 50% of the lamps in a 
installation burn out

• LED luminaires and lamps gradually decrease in output over time
• IES has determined end of life of LED products to be when the lumen 

output is 70% of its initial (30% depreciation)
– This is known as L70 

• Total life is known as L70B50
– L70B50 is the amount of time for the light output of 50% of a set of LEDs to fall to 70% 

of their original light output under a given set of operating conditions.



LM-80 – LED Lifetime
• The DOE has suggested that useful life of LEDs to be 35,000 

to 50,000 hours
• Claims beyond these values cannot currently be 

substantiated using available approved methods, or 
historical data to support claims beyond these levels
– 1 year = 8,736 hours
– 50,000 hours = 5.7 years
– 150,000 hours = 17.2 years

• DOE document “Lifetime of White LEDs”



LM-80
• LM-80 however does NOT provide testing procedures for a 

complete luminaire
• LM-80 just provides the tools to measure the lumen 

maintenance of a LED package, array or module at 6,000 
hours



LM-80
• LM-80 does NOT provide guidance for estimating or 

extrapolating lumen maintenance beyond 6,000 hours
• LM-80 does NOT provide guidance for estimating luminaire 

or lamp life based on this data



Future Standards in Development – TM21

• To address long term performance of LED products IES is 
currently developing a supplemental document to LM-80 
called TM-21

• TM-21 will utilize LM-80 data
• TM-21 will provide theoretical models to use in predicting 

lumen maintenance at the luminaire or lamp level
• This document is still 3-6 months away from adoption



LM-80 Recap

• DOE recommends the following
– Use high quality, high output LEDs
– LED reports should be based on LM-80 test procedures
– LED luminaire manufacturers should provide temperature data for 

LEDs when operated in a luminaire
– Be cautious of claims that cannot be supported
– LM-80 is only the first part of the metric, the industry does not have 

the rest of the parts to determine the life of a luminaire



LM-80 Sample Report



“Blue” Light & LED Lifetime
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“Blue” Light Controversy
“…bluish light produces high levels of light pollution with 
significant environmental impact. Short wavelength light also 
increases sky glow disproportionately. In addition, blue light has 
a greater tendency to affect living organisms through disruption 
of their biological processes that rely upon natural cycles of 
daylight and darkness, such as the circadian rhythm. 
…Developers of light sources should be required to refine their 
products to limit blue light at wavelengths shorter than 500 nm.” 

- IDA 10/7/2009

“…IDA’s recommendations of curtailing emissions of light wavelengths shorter than 
500 nanometers over the complete life of the lamp and minimizing the use of light 
sources with a CCT above 3000 Kelvin are unsubstantiated, and are contrary to the 
Department of Energy’s mission to improve energy efficiency and environmental 
quality.  High CCT lighting for outdoor applications should be neither mandated nor 
prohibited at a national level; qualified designers should be free to 
determine the relative importance of color and efficacy for any given project.”

- U.S. Department of Energy pg. 
26



Dream Come True For Dark Skies…?

pg. 
27



CCT Impact on LED Efficacy
• LEDs can be produced in literally 

ANY CCT
• Nothing magic about 6000K
• 6000K became popular because it 

was the most efficient CCT; made 
the business case/payback look 
better
– Fewer LEDs, fewer optics, smaller, lighter 

systems…

• New innovations have eliminated 
the trade-off of efficacy for CCT
– LED street lighting now has a high-efficacy 

option at 4300K:  so-called “Outdoor White”

• The technical path to high-
efficacy 3000K is not 
obvious pg. 

28
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Metal Halide 4000K pg. 
29

Cool White LED 6000K

Lamp Type % Energy 
<500nm

Metal Halide 34%

Cool White LED 31%

Mercury Vapor 27%

T8 Fluorescent 22%

Outdoor White LED 20%

Outdoor White LED 4000K

If “Blue” light were a 
health problem, we’d 

know if by now…



*   A Sustainable Approach to Outdoor Lighting Utilizing 
Concrete Pavement, Portland Concrete Association, 2009

pg. 
30

Paved Surfaces 
Reflect 50% Less 

“Blue” light*



Photopic/Mesopic/Scotopic
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LEDs Last Forever!! [under ideal conditions]

Well-designed systems with Lighting-class LEDs at 
low TA, TJ will run a very, very long time… pg. 

32



There’s Nothing Magic about 50,000
•Models err on the conservative side
•As much as we’d like it, there is no 

“one-number” answer (like CRI)

pg. 
33



LED Lifetime Is Irrelevant
System Lifetime is What Creates Value

LED Lamps:  Practically never 
fail; depreciate very slowly in a 

well-designed system

Optical Components:  Can 
(rarely) yellow over time and 

lose light; system design choice

Driver:  Currently the weakest 
point of the system, but the big 
companies are working on this

Heat Sink:  Linchpin of the entire system.  
If this is poorly designed, all the other 

components can be compromised

pg. 34



LED Luminaire Life

• L70 only provides lumen depreciation
• Many factors that can affect the speed of lumen 

depreciation and luminaire life
– Temperature extremes
– Humidity
– Moisture incursion
– Voltage and current fluctuations
– Driver or other electrical component failure
– Damage or degradation of the encapsulant material covering 

LEDs
– Wire bounds

Sponsored by the U.S. Department of Energy



LED Luminaire Life
• Many factors that can affect the speed of lumen 

depreciation and luminaire life
– Printed circuit boards
– Mechanical components
– Thermal systems
– Housing
– Gaskets and sealants
– Color shift

• Refer to DOE documents:
– “LED Luminaire Reliability”
– “LED Luminaire Lifetime: Recommendations for Testing and 

Reporting
Sponsored by the U.S. Department of Energy



Warranties
• Warranties typically are for the luminaire, not lumen 

depreciation
• Per the DOE “LED Luminaire Lifetime 

Recommendations, May 2010”
– The warranty may logically be shorter than the claimed lumen 

lifetime

• Use manufacturers who design and build the luminaires, 
that have the experience and knowledge

Sponsored by the U.S. Department of Energy



Luminaire Comparisons
• Lumens Per Watt – Can be a misleading metric
• Need to look at the entire photometric performance

– Distribution: Short, Medium, Long
– Coefficient of Utilization: Downward Streetside vs. Downward 

House Side - % Total Lamp Lumens
• 57 L/W CU HS = 77%, 92 L/W CU HS = 62%

– Light Trespass
– BUG Rating
– Required RP8 Light Levels

• LEDs allows you to fine tune the design

Sponsored by the U.S. Department of Energy
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